SUMMARY: Virulent and avirulent strains of Leptospira icterohaemwhagh did not grow from inocula of fewer than 1 0 7 organisms/ml. in Korthof medium, but did grow when Fec& or preparations containing iron porphyrins were added. With added FeCI, or haematin growth was somewhat slower than when the iron porphyrin-containing preparations were added.
Iron as a growth requirement for Leptospira 247 by Seitz filtration. The haemoglobin content of this material was measured photometrically and dilutions were prepared from a stock standard solution. Solutions containing derivatives of haemoglobin were prepared from H b solution as follows : containing carboxyhaemoglobin (COHb) by bubbling coal-gas through; containing methaemoglobin (MetHb) by adding 0.2 % (w/v) potassium ferricyanide ; containing ' boiled Hb ' by boiling for 30 min. ; containing ' heated Hb ' by heating at 56' for 30 min. Haematin was prepared by adding NaOH to crystalline ox haemin. FeCl, was diluted from 'Analar' 60 yo (w/v) solution. Water distilled twice from glass was used to rinse glassware and for dilutions.
RESULTS

The need for iron or iron porphyrin compounds
It was found that the leptospires used would not grow well in medium K11, but that this supported luxuriant growth when a little Hb solution was added. In an experiment to find substitutes for the Hb solution, 16 ml. of medium K11 were inoculated with 0-5 ml. of a &day culture of Leptospira icterohaemorrhagiae (Jackson) ; the final concentration was 106 organisms/ml. The inoculum was contained in 1/30 the volume of medium to be inoculated.
The inoculated medium was distributed in duplicate 1 ml. volumes. 
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Optimum concentration of added iron or other supplement The optimum concentration of Hb solution or Fe to promote growth was found by adding serially diluted solutions to inoculated K11 medium. Duplicate tenfold serial dilutions of Hb solution and of FeCl, containing the equivalent of M-Fe were made in sterile double glass-distilled water. To tubes containing 0.98 ml. of medium K11 were added 0.01 ml. of the appropriate dilution of Hb solution or FeC1, and 0.01 ml. of a 1/10 dilution of a 4-day culture of Leptospira icterohaemorrhagiae. This resulted in a range of Fe concentrations from to 1 0 -8~ (as Hb solution or FeC1,). Each tube contained in 1.0 ml. of medium 104 leptospires and ml. of medium carried over from the inoculating culture. Control tubes contained supplements of double glass-distilled water alone. The organisms were counted at intervals ( Table 2) , but not all tubes were counted at the same time. The optimum supplement concentration was equivalent to c.
M-Fe as haemoglobin in the Hb solution or as FeCl,. Growth was faster with added Hb solution than with added FeCl, a t equivalent Fe concentrations. There was a threshold concentration of added iron which was just above the concentration in unsupplemented medium.
Eflect of size of inoculum It has frequently been stated that a large inoculum of 1/6-1/10 volume should be used in routine subculture of leptospires (Wolff, 1954; Alston & Broom, 1958; Rimpau, 1950; Wiesmann, 1952) ; this would be equivalent to c. 1 0 7 organisms/ml. Inocula of c. 100 washed or unwashed organisms/ml. grew typically and satisfactorily in Korthof medium. The function of a large inoculum would seem to be to supply iron or some iron-porphyrin contained in the transferred leptospires or medium. Half a washed suspension of organisms from a 5-day culture in adequate medium was serially 10-fold diluted in duplicate 1 ml. volumes of medium K 11. The other half was similarly diluted in medium K11 containing the equivalent of 1 0 -5~ haemoglobin as Hb solution. Final concentrations of inoculum were 108 to lo2 organisms/ml. Growth up to c. 108 leptospires/ml. occurred in 2-13 days in all media with added Hb solution. From one to four generations occurred in c. 5 days in medium K11 without added Hb solution and inoculated with 1 0 8 or 1 0 7 organisms/ml., but there was no growth in tubes inoculated with lo6 organisms or less/ml., within 20 days. In a similar experiment boiled organisms to 5 x lO'/ml. added to each tube of K l l medium prolonged survival of inocula of lo6 organisms/ml. as compared with the controls, but did not promote growth nor alter the results in other tubes.
DISCUSSION
There has hitherto been little or no evidence that haemoglobin, a constituent of many recipes for culture media for Leptospira, is an essential nutrient requirement for these organisms; nor has there been any indication of its possible functions. Unless special precautions are taken, a t least traces of 
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haemoglobin are probably present in the serum which is generally used in all media for Leptospira. The original Korthof medium (Korthof, 1932) did not recommend the addition of laked erythrocytes, but Broom's modification does (Alston & Broom, 1958 A heavy inoculum of culture equivalent to 1/6-1/10 of the volume of medium to be inoculated has been recommended and used by many workers (Alston & Broom, 1958; Wolff, 1954) . Enough Leptospira organisms might thus be transferred for growth to become visible after only 4-5 divisions, which is the degree of growth obtained in medium K11 inoculated with 1 0 7 or more washed organisms/ml. Personal experience shows that c. 1-5 x lo7 leptospires/ml. can be seen with the naked eye in tubes or bottles of 10-20 mm. internal diameter. Thus iron or iron porphyrin deficiency may not be important when media are very heavily inoculated. Conversely, large inocula are not necessary for growth in media made adequate by addition of iron or iron porphyrin-containing material because 108 washed leptospires/ml. grew to usual numbers, c. 108/ml., in medium K 11 supplemented with Hb solution. 
